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310 7 Retrieve audio content

Obtain from a user via the user interface an effect to be

320 7 . . ,
applied to an audio segment of the audio content

Determine a target number of samples of the audio content
330 — Y based on the obtained effect, wherein the target number of
samples varies with an effect type

ldentify a maximum amplitude and a minimum amplitude

N
340 within the audio segment

Obtain samples of the audio segment from a first temporal

350 7 7] window located in a vicinity of the maximum amplitude and a

second temporal window located in a vicinity of the minimum

amplitude such that total number of obtained samples is equal
to or greater than the target number of samples

360 Y Apply the effect to the obtained target number of samples

Display on the user intertace, a graphical representation of
370 - the obtained target number of samples with the applied effect
for the user to preview
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SYSTEMS AND METHODS FOR VIEWING
INSTANT UPDATES OF AN AUDIO
WAVEFORM WITH AN APPLIED EFFECT

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to, and the benefit of, U.S.
Provisional Patent Application entitled, “Viewing Instant
Updates of a Wavetorm 1n an Audio Clip with an Applied

Effect,” having Ser. No. 61/777,507, filed on Mar. 12, 2013,
which 1s incorporated by reference 1n 1ts entirety.

BACKGROUND

The availability of multimedia content 1n a vast array of
digital formats has facilitated distribution of multimedia
content because of the high degree of portability. Ofl-the-
shellf multimedia editing applications provide users with the
capability to incorporate special eflects into captured
images, audio and video. Many audio editing applications
offer a library of special ellects for allowing users to enrich
audio content. Users may then apply a desired special eflect,
preview the edited content, and then produce an edited audio
file with special eflect incorporated.

SUMMARY

Briefly described, one embodiment, among others, 1s a
method implemented 1n an audio editing device comprises
retrieving, by the editing device, audio content and obtaining
from a user via the user interface an eflect to be applied to
an audio segment of the audio content. The method further
comprises determining a target number of samples of the
audio content based on the obtained effect, wherein the
target number of samples varies with an eflect type, and
identifying a maximum amplitude and a minimum ampli-
tude within the audio segment. The method further com-
prises obtaining samples of the audio segment from a first
temporal window located 1n a vicinity of the maximum
amplitude and a second temporal window located i a
vicinity of the minimum amplitude such that total number of
obtained samples 1s equal to or greater than the target
number of samples. The method further comprises applying
the eflect to the obtained target number of samples and
displaying on the user interface, a graphical representation
of the obtained target number of samples with the applied
cllect for the user to preview, wherein the graphical repre-
sentation depicts amplitude varying as a function of time,
wherein displaying the graphical representation i1s per-
formed prior to generating an audio output file with the
ellect applied to the audio content.

Another embodiment 1s a system for previewing an audio
cllect, comprising a processor and a media 1nterface
executed 1n the processor configured to retrieve audio con-
tent. The system turther comprises a user interface generator
configured to generate a user intertace and obtain from a
user an ellect to be applied to the audio content, a content
analyzer configured to determine a target number of samples
based on the obtained eflect, wherein the target number of
samples varies with an eflfect type, and a sampling compo-
nent configured to obtain the target number of samples of the
audio content. The content analyzer identifies, within the
obtained target number of samples, a maximum amplitude
and a minmimum amplitude, wherein the user interface gen-
erator applies the effect to the obtained target number of
samples and displays a graphical representation of the
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2

obtained target number of samples with the applied effect on
the user interface, wherein the sampling component obtains

the target number of samples of the audio content from a first
temporal window 1n a vicinity of the maximum amplitude
and a second temporal window 1n a vicinity of the minimum
amplitude, wherein the graphical representation depicts
amplitude varying as a function of time, wherein displaying
the graphical representation 1s performed prior to generating,
an audio output file with the effect applied to the audio
content.

Another embodiment 1s a non-transitory computer-read-
able medium embodying a program executable 1n a com-
puting device, comprising code that generates a user inter-
face and obtain from a user an eflect to be applied to an
audio segment of audio content, code that identifies, within
the audio segment, a maximum amplitude and a minimum
amplitude, and code that obtains a target number of samples
of the audio content from a first temporal window 1n a
vicinity of the maximum amplitude and a second temporal
window 1n a vicinity of the minimum amplitude based on the
obtained eflect, wherein the target number of samples varies
with eflect type. The program further comprises code that
applies the eflect to the obtained target number of samples
and displays a graphical representation of the obtained target
number of samples with the applied eflect on the user
interface, wheremn the graphical representation depicts
amplitude varying as a function of time, wherein displaying
the graphical representation 1s performed prior to generating,
an audio output file with the effect applied to the audio
content.

Other systems, methods, features, and advantages of the
present disclosure will be or become apparent to one with
skill in the art upon examination of the following drawings
and detailed description. It 1s intended that all such addi-
tional systems, methods, features, and advantages be
included within this description, be within the scope of the
present disclosure, and be protected by the accompanying
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the disclosure can be better understood
with reference to the following drawings. The components
in the drawings are not necessarily to scale, emphasis instead
being placed upon clearly illustrating the principles of the
present disclosure. Moreover, in the drawings, like reference
numerals designate corresponding parts throughout the sev-
cral views.

FIG. 1 1s a block diagram of a system 1n which embodi-
ments of an audio editing device may be implemented in
accordance with various embodiments of the present disclo-
sure.

FIG. 2 1s a detailed view of the audio editing device of
FIG. 1 1n accordance with various embodiments of the
present disclosure.

FIG. 3 1s a top-level flowchart illustrating examples of
functionality implemented as portions of the audio editing
device of FIG. 1 for facilitating audio editing according to
various embodiments of the present disclosure.

FIG. 4 1s an example user interface for editing audio
content 1n accordance with various embodiments.

FIG. 5 illustrates the process flow between the various
components in the audio editing system of FIG. 1 in accor-
dance with various embodiments.

FIG. 6 illustrates determination of the target sample size
by the content analyzer in the audio editing system of FIG.
1 in accordance with various embodiments.
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FIG. 7 1llustrates a variation of the user intertace in FIG.
5 1n accordance with various embodiments.

FIG. 8 illustrates obtaining samples within first and sec-
ond temporal windows in accordance with various embodi-
ments.

DETAILED DESCRIPTION

Various embodiments are disclosed for providing users
with a user interface for viewing changes 1n real time when
the user applies an audio eflect to audio content or when the
user adjusts a parameter of a previously-applied eflect,
thereby allowing the user to determine immediately whether
the desired eflect was successtully applied. The user may
also preview the eflect before generation of an output audio
file, which can be computationally intensive.

One embodiment, among others, 1s a method for editing
audio 1 an editing device and for previewing audio eflect.
The method comprises retrieving audio content and obtain-
ing from a user via the user interface an etlect to be applied
to the audio content. The eflect may comprise, for example
and without limitation, a reverb eflect, a delay eflect, or
other audio eflect to be applied to the audio content. The
method further comprises determining a target number of
samples based on the obtained eflect and the time duration
in which the eflect 1s to be applied. In this regard, the eflect
specifled by the user determines the target number of
samples to obtain.

The method further comprises obtaining the target num-
ber of samples of the audio content and identifying, within
the audio segment to be applied with eflect, a maximum or
relatively high amplitude and a minimum or relatively low
amplitude. That 1s, 1t should be emphasized that the embodi-
ments disclose hereimn are not limited to processing the
absolute maximum and absolute minimum within a window.
Instead, relatively high amplitudes and relatively low ampli-
tudes may be used for sampling purposes.

The eflect 1s applied to the obtained target number of
samples and a graphical representation of the obtained target
number of samples with the applied etiect 1s displayed on the
user interface. Notably, the graphical representation is pre-
sented to the user for fast preview purposes and thus, the
graphical representation represents a simulated waveform of
the edited audio content that the user 1s able to preview
before actually generating an edited audio output file. A
description of a system for facilitating an audio editing
process 1s now described followed by a discussion of the
operation ol the components within the system.

FIG. 1 1s a block diagram of an audio editing system 102
in which embodiments of the video processing techniques
disclosed herein may be implemented. The audio editing
system 102 may be embodied, for example, as a desktop
computer, computer workstation, laptop, a smartphone 109,
a tablet, or other computing platform and includes a display
104 and may include such mput devices as a keyboard 106
and a mouse 108.

For embodiments where the audio editing system 102 1s
embodied as a smartphone 109 or tablet, the user may
interface with the audio editing system 102 via a touch-
screen 1nterface (not shown). In other embodiments, the
audio editing system 102 may be embodied as a video
gaming console 171, which includes a video game controller
172 for receiving user preferences. For such embodiments,
the video gaming console 171 may be connected to a
television (not shown) or other display.

The audio editing system 102 1s configured to retrieve, via
the media interface 112, digital media content 115 stored on
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a storage medium 120 such as, by way of example and
without limitation, a compact disc (CD, DVD, Blue-ray
Disc) or a universal serial bus (USB) flash drive, wherein the
digital media content 115 may then be stored locally on a
hard drive of the audio editing system 102. As one of
ordinary skill will appreciate, the digital media content 115
may be encoded 1n any of a number of formats including, but
not limited to, Motion Picture Experts Group (MPEG)-1,

MPEG-2, MPEG-4, H.264, Third Generation Partnershlp
Project (3GPP), 3GPP-2, Standard-Definition Video (SD-
Video), High-Definition Video (HD-Video), Digital Versa-
tile Disc (DVD) multimedia, Video Compact Disc (VCD)
multimedia, High-Definition Digital Versatile Disc (HD-
DVD) multimedia, Digital Television Video/High-definition
Digital Television (DTV/HDTV) multimedia, Audio Video
Interleave (AVI), Digital Video (DV), QuickTime (QT) file,
Windows Media Video (WMYV), Advanced System Format
(ASF), Real Media (RM), Flash Media (FLV), an MPEG
Audio Layer III (MP3), an MPEG Audio Layer 11 (MP2),
Wavetorm Audio Format (WAV), Windows Median audio
(WMA), or any number of other digital formats.

As depicted 1n FIG. 1, the media interface 112 1n the audio
editing system 102 may also be configured to retrieve digital
media content 115 from any medium to the audio editing
system 102. The audio editing system 102 may support any
one of a number of common computer interfaces, such as,
but not limited to IEEE-1394 High Performance Serial Bus
(Firewire), USB, a sernial connection, and a parallel connec-
tion.

A digital recording device 107 may also be coupled to the
audio editing system 102 over a wireless connection or other
communication path. The audio editing system 102 may be
coupled to a network 118 such as, for example, the Internet,
intranets, extranets, wide area networks (WANSs), local area
networks (LLANs), wired networks, wireless networks, or
other suitable networks, etc., or any combination of two or
more such networks. Through the network 118, the audio
editing system 102 may receive digital media content 115
from another computing system 103. Alternatively, the audio
editing system 102 may access one or more audio content
sharing websites 134 hosted on a server 137 via the network
118 to retrieve digital media content 115.

The content analyzer 114 1n the audio editing system 102
1s configured to analyze and identity attributes of the special
cllect to be applied to the media content 115 in order to
facilitate sampling and generation of a waveform on a user
interface for presentation to a user. For example, the content
analyzer 114 may analyze a special effect specified by the
user and determine a target number of samples for the
sampling component 116 to obtain. The target number of
samples varies with the type of audio effect the user has
selected. More details are discussed below in connection
with FIG. 6.

The sampling component 116 1s turther configured to
obtain subsamples of the audio content based on the deter-
mined target number of samples within a first temporal
window centered about a maximum peak within the target
number of samples. Note that the maximum peak can be a
relatively high amplitude within the audio segment and 1s
not limited to an absolute maximum value. The sampling
component 116 also obtains additional subsamples of the
audio content based on the determined target number of
samples within a second temporal window centered about a
minimum peak within the target number of samples. The
minimum peak can be a relatively low amplitude within the
audio segment and 1s not limited to an absolute minimum
value. The sampling component 116 then generates an audio
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sample peak file upon obtaining the total amount of target
samples within the first and second temporal windows.

The user interface (UI) generator 119 i1s executed to
generate a user interface that displays a waveform of the
edited audio content for the user to preview based on the
sample peak file. It should be emphasized that the preview
wavelorm represents an estimated output waveform and
may slightly difler from the actual wavetorm after the audio
file 1s output. The user interface allows the user to select or
specily an eflect to be applied to the media content 115. The
user further specifies a time period 1 which to apply the
cllect using the user interface. The user interface also
includes a graphical timeline component with the applied
ellect(s) arranged according to time.

FIG. 2 1s a schematic diagram of the audio editing system
102 shown 1n FIG. 1. The audio editing system 102 may be
embodied 1n any one of a wide variety of wired and/or
wireless computing devices, such as a desktop computer,
portable computer, dedicated server computer, multiproces-
sor computing device, smartphone, tablet computing device,
and so forth. As shown 1n FIG. 2, the audio editing system
102 comprises memory 214, a processing device 202, a
number of mput/output interfaces 204, a network interface
206, a display 104, a peripheral interface 211, and mass
storage 226, wherein each of these devices are connected
across a local data bus 210.

The processing device 202 may include any custom made
or commercially available processor, a central processing
unit (CPU) or an auxiliary processor among several proces-
sors associated with the audio editing system 102, a semi-
conductor based microprocessor (in the form of a micro-
chip), a macroprocessor, one or more application specific
integrated circuits (ASICs), a plurality of suitably config-
ured digital logic gates, and other well known electrical
configurations comprising discrete elements both 1ndividu-
ally and 1n various combinations to coordinate the overall
operation of the computing system.

The memory 214 can include any one of a combination of
volatile memory elements (e.g., random-access memory
(RAM, such as DRAM, and SRAM, etc.)) and nonvolatile
memory elements (e.g., ROM, hard drive, tape, CDROM,
etc.). The memory 214 typically comprises a native operat-
ing system 217, one or more native applications, emulation
systems, or emulated applications for any of a variety of
operating systems and/or emulated hardware platiorms,
emulated operating systems, etc.

The applications may include application specific soft-
ware which may comprise some or all the components
(media interface 112, content analyzer 114, sampling com-
ponent 116, Ul generator 119) of the audio editing system
102 depicted 1n FIG. 2. In accordance with such embodi-
ments, the components are stored mm memory 214 and
executed by the processing device 202. One of ordinary skill
in the art will appreciate that the memory 214 can, and
typically will, comprise other components which have been
omitted for purposes of brevity.

Input/output intertaces 204 provide any number of inter-
faces for the input and output of data. For example, where
the audio editing system 102 comprises a personal computer,
these components may interface with one or more user input
devices via the I/O iterfaces 204, where the user input
devices may comprise a keyboard 106 (FIG. 1) or a mouse
108 (FIG. 1). The display 104 may comprise a computer
monitor, a plasma screen for a PC, a liquid crystal display
(LCD), a touchscreen display, or other display device.

In the context of this disclosure, a non-transitory com-
puter-readable medium stores programs for use by or in
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connection with an instruction execution system, apparatus,
or device. More specific examples ol a computer-readable
medium may include by way of example and without
limitation: a portable computer diskette, a random access
memory (RAM), a read-only memory (ROM), an erasable
programmable read-only memory (EPROM, EEPROM, or
Flash memory), and a portable compact disc read-only
memory (CDROM) (optical).

With further reference to FIG. 2, network interface 206
comprises various components used to transmit and/or
receive data over a network environment. For example, the
network interface 206 may include a device that can com-
municate with both inputs and outputs, for instance, a
modulator/demodulator (e.g., a modem), wireless (e.g.,
radio frequency (RF)) transceiver, a telephonic interface, a
bridge, a router, network card, etc.). The audio editing
system 102 may communicate with one or more computing
devices via the network interface 206 over the network 118
(FI1G. 1). The audio editing system 102 may further comprise
mass storage 226. The peripheral interface 211 supports
various interfaces mcluding, but not limited to IEEE-1294
High Performance Serial Bus (Firewire), USB, a serial
connection, and a parallel connection.

Reference 1s made to FIG. 3, which 1s a flowchart 300 1n
accordance with one embodiment for facilitating audio
editing. It 1s understood that the flowchart 300 of FIG. 3
provides merely an example of the many different types of
functional arrangements that may be employed to implement
the operation of the various components of the audio editing
system 102 (FIG. 1). As an alternative, the flowchart of FIG.
3 may be viewed as depicting an example of steps of a
method 1mplemented in the audio editing system 102
according to one or more embodiments.

Beginning with block 310, the media interface 112 (FIG.
1) retrieves audio content and 1n block 320, the user inter-
face generator 119 (FIG. 1) generates a user interface and
obtains an eflect from the user to be applied to the audio
content. In block 330, the content analyzer 114 (FIG. 1)
determines a target number of samples based on the effect
obtained from the user. In accordance with various embodi-
ments, the eflect that the user selects and the time duration
in which the eflect 1s to be applied determine the target
number of samples to obtain for the audio content.

In block 340, the content analyzer 114 1dentifies a maxi-
mum amplitude and a minimum amplitude within the audio
segment. In block 350, the sampling component 116 (FIG.
1) obtains samples of the audio segment from a first tem-
poral window located 1n a vicinity of the maximum ampli-
tude and a second temporal window located 1n a vicinity of
the mimmum amplitude such that total number of obtained
samples 1s equal to or greater than the target number of
samples. In block 360, the user interface generator 119
applies the eflect to the obtained target number of samples
in the audio segment.

In block 370, the user interface generator 119 displays a
preview wavelorm representation (1.e., a graphical represen-
tation) of the obtained samples on the user interface. It
should be emphasized that the graphical representation 1s
displayed prior to actually generating an audio output file
with the effect applied to the audio content, thereby allowing
the user to preview the changes prior to generating the audio
output file. Notably, the graphical representation 1s a simu-
lated wavelorm of the edited audio content and facilitates
the editing process by providing the user with a fast and
cllicient means for previewing the wavelorm.

Retference 1s made to FIG. 4, which 1s an example user
interface 402 generated by the user interface generator 119

L_.L
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(FIG. 1) for editing audio content 1n accordance with various
embodiments. The example interface 402 shown allows the
user to apply eflects to audio content. The user interface 402
in FIG. 4 includes playback controls 408 and a timeline
component 406 that corresponds to a wavelorm representa-
tion 404 of the audio content to be edited. In the example
shown, the user has selected a “radio” sound effect to be
applied to the audio content.

The width of the effects bar 410 corresponds to the time
duration 1 which the eflect 1s to be applied to the audio
content. A corresponding audio segment 411 equal 1n dura-
tion 1s also shown, where the audio segment 411 allows the
user to preview the effect applied to the audio content. The
user may select the desired eflect from an etlfects toolbar
component (not shown) or other selection means. The user
may adjust the duration of the eflect by resizing the eflects
bar 410 with a mouse, touchscreen interface, or other
resizing means. Note that 1f the user adjusts the duration of
the eflect, the preview wavelorm presentation will be
updated mstantly according to the updated eflect and time
duration. As described, the wavelorm presentation tech-
niques disclosed facilitate the editing process by allowing
the user to preview eflects 1n real time prior to actually
generating an audio output file.

Reference 1s made to FIG. 5, which 1llustrates the process
flow between the various components in the audio editing
system 102 of FIG. 1. An mput file (e.g., audio.mp3) with
audio content 1s obtained by the media mtertace 112 and
forwarded to the sampling component 116. The user gen-
crator 119 generates a user interface and obtains one or more
audio eflects from the user to be applied to the audio content.

The content analyzer 114 determines a target sample size
value based on the selected eflect(s) and the time duration(s)
for applying the eflect(s), where the eflect(s) was selected
from a predetermined grouping of eflects presented to the
user. For example, the user may be presented with a user
interface with an eflects toolbar or other selection means
with various eflects including, by way of example and
without limitation, dynamic range control, a radio sound
ellect, a phone sound el

ect, reverb ellect, a delayed eflect,
an equalizer eflect, and so on.

The user may select one or more of the effects in the
grouping and may specily a different time duration for each
ellect. For some embodiments, the user may also specily a
custom-ellect. For example, the user may wish to 1nsert
other audio content into the audio content or manually adjust
the gain over a certain time duration within the audio
content. The target sample size value 1s sent to the sampling
component 116, which then obtains samples from the audio
content based on the specified target sample size. The
content analyzer 114 analyzes the samples captured by the
sampling component 116 and identifies a maximum peak
value and a mimimum peak value and passes this information
back to the sampling component 116, which then obtains
additional samples of the audio content within a first tem-
poral window centered about the maximum amplitude.

The sampling component 116 also obtains additional
samples of the audio content within a second temporal
window centered about the minimum amplitude. Note that
the sum of the number of samples obtained from the first
temporal window and the number of samples obtained from
the second temporal window 1s generally greater than or
equal to the target number of samples, which correspond to
the baseline samples. The sampling component 116 applies
the selected eflect(s) to the target number of samples
obtained within the temporal windows around the maximum
and minimum peaks and generates a sample peak file. The
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user interface generator 119 generates a wavelorm repre-
sentation 1n the user interface based on the peak file, thereby
allowing the user to preview the one or more effects applied
to the audio content.

FIG. 6 illustrates determination of the target sample size
by the content analyzer 114 1n the audio editing system of
FIG. 1. As discussed above, the target sample size value sent
to the sampling component 116 for obtaining samples of the
audio content 1s determined based on the audio eflect(s)
selected by the user. For some embodiments, the user 1s able
to select from a predetermined grouping of eflects. In the
example shown 1n FIG. 6, the user 1s able to select from six
cllects. As shown, a subset of the effects (for example, ellect
1, 2, or 3) corresponds to a first target sample size value (X)
while another subset of the effects (for example, effect 4, 5,
or 6) corresponds to a second target sample size value (Y)
due to the fact that some eflects require a larger number of
audio samples for purposes ol generating a wavelform rep-
resentation on the user interface. For some embodiments, the
target sample size varies as a function of the eflect because
in some 1nstances, some of the eflect to be applied may first
be converted from the time domain to the frequency domain
during processing. The system therefore determines a com-
patible target sample size for purposes of performing Fast
Fourier Transform (FFT) processing.

Reference 1s made to FIG. 7, which 1s a variation of the
user interface 402 shown 1n FIG. 5. As discussed above, for
some embodiments, the user may select more than one audio
cllect to be applied to the audio content. In the example
shown, the user selects multiple effects and specifies difler-
ent time durations in which the eflects are to be applied.
Effects bar 702a corresponds to the time duration for the first
ellect, and eflects bar 7025 corresponds to the time duration
for the second eflect.

The entire time duration spanmng the first time duration
and the second time duration 1s sent to the content analyzer
114 (FIG. 1) in addition to the specified effects. Based on
this information, the content analyzer 114 determines the
target sample size value. Upon recerving samples from the
sampling component 116, the content analyzer 114 identifies
a maximum peak and a minimum peak within the samples
and forwards this information back to the sampling compo-
nent 116 for obtaining the target number of samples around
the maximum and mimmum peaks, as described 1n connec-
tion with FIG. 5.

Note that as the target number of samples of the first
duration 1s already obtained (spanning time T1 to time 13),
il a second el

ect 1s applied, there 1s an overlap region that
spans 12 to T3. In this case, the samples obtained in the
window spanmng T2 to T3 comprise a portion of the
samples obtained across the first duration (T1 to T3). Addi-
tional samples are only required for the window spanning 13
to T4. Note also that the total number of samples of the
second duration 1s the second target number. Thus, the
system only needs to obtain more samples from 13 to T4 to
reach the second target number of samples.

To further illustrate the concept relating to obtaining a
target number of samples and obtaining samples within first
and second temporal windows, reference 1s made to FIG. 8.
Again, a wavetform representation 404 1s shown 1n addition
to an audio segment 411, where the width of the audio
segment 411 corresponds to the duration in which the effect
1s to be applied to the audio segment 411. Assume, for
purposes of illustration, that a maximum value and a mini-
mum value are i1dentified within the audio segment 411. In
accordance with various embodiments, a first temporal win-
dow 802 1s defined around the maximum value, and a second
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temporal window 804 1s defined around the minimum value,
where the first temporal window 802 and the second tem-
poral window 804 may be the same size. Furthermore, for
some embodiments, the first and second temporal windows
802, 804 may be centered about the maximum value and the
mimmum value, respectively.

Assume for purposes of this example that based on the
audio eflect to be applied, the target number of samples 1s
determined to be 100. For some embodiments, the system
obtains a number of samples within the first temporal
window 802 and the second temporal window 804 such that
the total number of samples obtained 1n both windows 1s
equal to the target number samples (100). Typically, this will
involve obtaining half the samples for each of the windows
(50+50). Note, however, that within the first temporal win-
dow 802, the number of samples to the leit of the max will
not necessarily be equal to the number of samples to the
right of the max. In this regard, the number of samples
within the first and second temporal windows 1s divided
approximately i half (e.g., 24+26 samples).

To further illustrate, suppose that the entire audio wave-
form representation 404 comprises 100,000 samples where
the audio segment contains 400 samples spannmg sample
#101 to sample #500. Suppose that based on the effect to be
applied to the audio segment 411, the target number of
samples to be obtained 1s determined to be 100. Suppose
also that the maximum value corresponds to sample #200
and that the minimum value corresponds to sample #350. In
this case, a total of 50 samples will be obtained from the first
temporal window 802. Specifically, the samples will span
from sample #1735 to sample #224. Similarly, a total of 50
samples will be obtained from the second temporal window
804. Specifically, the samples will span from sample #333 to
sample #382. In this regard, the target number of samples 1s
equal to the number samples obtained 1n the first temporal
window 802 and the number samples obtained 1n the second
temporal window 804. It should be emphasized that the
number of samples obtained 1n the first temporal window
802 1s not necessarily equal to the number of samples
obtained in the second temporal window 804. Furthermore,
if there are multiple effects (for example, as shown 1n the
example of FIG. 7), then the largest target number 1s used.

It should be emphasized that the above-described embodi-
ments of the present disclosure are merely possible
examples of implementations set forth for a clear under-
standing of the principles of the disclosure. Many variations
and modifications may be made to the above-described
embodiment(s) without departing substantially from the
spirit and principles of the disclosure. All such modifications
and variations are intended to be included herein within the
scope of this disclosure and protected by the following
claims.

At least the following 1s claimed:
1. A method implemented 1n an editing device for pre-
viewing an audio eflect, comprising:

retrieving, by the editing device, audio content;

obtaining from a user via a user interface an eflect to be
applied to an audio segment of the audio content;

determining a target number of samples of the audio
segment based on the obtained effect, wherein the
target number of samples varies with an eflect type of
the obtained eflect;

identifying a maximum amplitude and a minimum ampli-
tude within the audio segment;

determining a first temporal window of a predetermined
size centered about the maximum amplitude and a
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second temporal window of the predetermined size
centered about the minimum amplitude;

obtaining a target number of samples from the first

temporal window and the second temporal window
within the audio segment;
obtaining the audio segment and a corresponding time
period in which to apply the effect from the user via the
user interface, wherein the target number of samples of
the audio segment 1s obtained within the time period;

applying the eflect to the target number of samples
obtained within each of the first temporal window and
the second temporal window; and

displaying on the user interface, a graphical representa-

tion of the first temporal window and the second
temporal window having the obtained target number of
samples with the applied effect for the user to preview,
wherein the graphical representation depicts amplitude
varying as a function of time, wherein displaying the
graphical representation 1s performed prior to generat-
ing an audio output file with the eflect applied to the
audio content.

2. The method of claim 1, further comprising:

obtaining additional samples of the audio content within

the first temporal window centered about the maximum
amplitude; and

obtaining additional samples of the audio content within

the second temporal window centered about the mini-
mum amplitude.

3. The method of claim 2, wherein a number of additional
samples to be obtained within the first temporal window and
a number ol additional samples to be obtained within the
second temporal window are based on the determined target
number of samples.

4. The method of claim 2, further comprising generating,
a sample peak file upon obtaining the additional samples
within the first and second temporal windows, wherein
displaying the graphical representation 1s based on the
sample peak file.

5. The method of claim 1, further comprising displaying
a bar on the user interface corresponding to the time period
in which to apply the eflect.

6. The method of claim 1, further comprising:

obtaining a second eflect from the user via the user

interface; and

obtaining a second time period i which to apply the

second eflect from the user via the user interface,
wherein a second target number of samples of the audio
segment 1s determined and obtained within the second
time period.

7. The method of claim 6, displaying a second bar on the
user interface corresponding to the second time period in
which to apply the second eflect.

8. The method of claim 1, wherein the effect obtained
from the user via the user interface 1s one of a predetermined
grouping of eflects.

9. The method of claim 8, wherein a first subset of eflects
within the grouping of effects corresponds to a higher target
number of samples relative to a second subset of effects
within the grouping of eflects.

10. A system for previewing an audio ef

a memory storing instructions; and

a processor coupled to the memory and configured by the

instructions to at least:

retrieve audio content;

generate a user interface and obtain from a user an
ellect to be applied to an audio segment of the audio
conftent;

‘ect, comprising;:
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determine a target number of samples of the audio
segment based on the obtained ellect, wherein the
target number of samples varies with an eflect type
of the obtained eflect;

identily a maximum amplitude and a minimum ampli-
tude within the audio segment;

determine a first temporal window of a predetermined
size centered about the maximum amplitude and a
second temporal window of the predetermined size
centered about the minimum amplitude;

obtain a target number of samples from the first tem-
poral window and the second temporal window
within the audio segment;

obtain the audio segment and a corresponding time
period 1n which to apply the eflect from the user via
the user interface, wherein the target number of
samples of the audio segment 1s obtained within the
time period;

apply the eflect to the target number of samples
obtained within each of the first temporal window
and the second temporal window; and

display on the user interface, a graphical representation
of the first temporal window and the second temporal
window having the obtamned target number of
samples with the applied eflect for the user to pre-
View,

wherein the graphical representation depicts amplitude

varying as a function of time, wherein displaying the

graphical representation 1s performed prior to generat-

ing an audio output file with the eflect applied to the

audio content.

11. The system of claim 10, wherein the processor is
turther configured to obtain additional samples of the audio
content within a first temporal window centered about the
maximum amplitude and obtain additional samples of the
audio content within a second temporal window centered
about the minimum amplitude.

12. The system of claim 11, wherein a number of addi-
tional samples to be obtained within the first temporal
window and a number of additional samples to be obtained
within the second temporal window are based on the effect.

13. The system of claim 11, wherein the processor 1s
turther configured to generate a sample peak file upon
obtaining the additional samples within the first and second
temporal windows, wherein displaying the graphical repre-
sentation 1s based on the sample peak file.

14. The system of claim 11, wherein the processor is
turther configured to obtain a time period from the user via
the user interface 1 which to apply the effect, wherein the
target number of samples of the audio content 1s obtained
within the time period.

15. The system of claim 14, wherein the processor is
turther configured to display a bar on the user interface
corresponding to the time period in which to apply the ellect.
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16. A non-transitory computer-readable medium embody-
ing a program executable in a computing device, compris-
ng:

code that generates a user interface and obtain from a user

an ellect to be applied to an audio segment of audio
content,

code that determines a target number of samples of the

audio segment based on the obtained eflect;

code that identifies, within the audio segment, a maximum

amplitude and a minimum amplitude;

code that determines a first temporal window of a prede-

termined size centered about the maximum amplitude
and a second temporal window of the predetermined
size centered about the minimum amplitude;

obtains a target number of samples from the first temporal

window and the second temporal window within the
audio segment;

code that obtains the audio segment and a corresponding,

time period 1 which to apply the effect from the user
via the user interface, wherein the target number of
samples of the audio segment 1s obtained within the
time period;

applies the effect to the target number of samples obtained

within each of the first temporal window and the
second temporal window; and

displays on the user interface, a graphical representation

of the first temporal window and the second temporal
window having the obtained target number of samples
with the applied eflect for the user to preview, wherein
the graphical representation depicts amplitude varying
as a function of time, wherein displaying the graphical
representation 1s performed prior to generating an audio
output file with the effect applied to the audio content.

17. The computer-readable medium of claim 16, further
comprising code that obtains additional samples of the audio
content within a first temporal window centered about the
maximum amplitude and obtain additional samples of the
audio content within a second temporal window centered
about the minimum amplitude, wherein a number of addi-
tional samples to be obtained within the first temporal
window and a number of additional samples to be obtained
within the second temporal window are based on the effect.

18. The computer-readable medium of claim 17, further
comprising code that generates a sample peak file upon
obtaining the additional samples within the first and second
temporal windows, wherein displaying the graphical repre-
sentation 1s based on the sample peak f{ile.

19. The computer-readable medium of claim 16, wherein
the graphical representation 1s a simulated waveform of the
applied eflect to the audio segment displayed to a user for
fast previewing purposes.
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